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INTRODUCTION 
There have been many studies on the cutaneous vascular anatomy of the lateral circumflex femoral artery 
(LCFA), and the idea that the iliotibial tract (IT) blood supply is provided by the LCFA has been suggested1) -
5). Some previous studies suggested that a vascularized IT graft could be used in microsurgery reconstruction 
for extremities and an occipital scalp with or without skin graft6) 7). However, to the best of our knowledge, 
there have been no studies in which the existence of a vascular supply to the IT was proven. Furthermore, the 
range of vessels fed by the LCFA is also unknown. In reconstructive surgery, the strong and flexible IT has 
been used as both a flap and an avascular graft for the repair of defects in the dura matter, pleura, or peritoneum 
membrane. A vascularized IT graft is not always required in surgical cases. But a vascularized IT graft is 
required for reconstructive surgeries pertaining to infected wounds or wounds in contact with artificial material 
because a flap resists infection better than an avascular graft. When the IT is used as a flap, the LCFA is used 
as a vascular pedicle, and the flap is elevated as a combined flap with a tensor fasciae latae (TFL) flap or an 
anterior lateral thigh (ALT) flap. However, there is no clear evidence of the advantage of using a vascularized 
IT. Using both gross anatomical and histological examinations, we aimed to delineate the vascular anatomy 
of the IT. In particular, we focused on the vascularity of the ascending and transverse branches of the LCFA 
that are used as a TFL flap pedicle. 
 
MATERIALS AND METHODS 
The study consisted of three parts. The purposes of these parts was as follows. Part I was the elucidation of 
the vascularity from the LCFA and also examined whether other blood vessels such as those associated with 
the lateral femoral cutaneous nerve (LFCN) on top of the IT actually supplied blood to the IT by examining 
all cadavers. Part II was examined whether the vessels described in part I actually supplied blood to the IT 
by histological examination. Part III was the elucidation of the vascularity from the deep femoral artery 
(DFA) and the superior lateral genicular artery (SLGA). 
This study was approved by the ethics review board and consent was provided in writing by the bereaved 
families. The study sample consisted of 21 fresh frozen cadavers (42 limbs) of both sexes (10 male, 11 
female), ranging in age from 68 to 98 years, with a mean age of 85.7 years. When there was an apparent scar 
left by previous trauma or surgery in the groin region or thigh, the limb was excluded from the study.  
Part I 
Part I was examined by dissection with the loupe for operations. First, the LCFA was identified at the 
bifurcation from the DFA and was dissected distally. The descending branch was ligated. After injecting 100 
ml of warm saline to wash the artery, 10 ml of blue latex (Microfil; Flow Tech, Inc., Carver, MA) was 
injected into the ascending/transverse branches of the LCFA. The number and diameter (if more than 0.4 
mm) of perforators derived from the ascending/transverse branches of the LCFA were recorded. The 
distance from the bifurcation of the LCFA to the most distal perforator that penetrated and ranged to the IT 
was measured and was considered as the length of a TFL flap pedicle with the vascularized IT graft. The 
distance from the most distal perforator to the most distal point on which the vascular structures were 
stained with blue latex on the IT was also measured. The distance from the TFL muscle to the most distal 
point at which the vessel on the IT was stained was also measured, and this was defined as the area of 
vascularity (Fig. 1). We also examined other blood vessels associated with the LFCN. 
  
Fig. 1. The distance associated with the vascularity of the IT 
① A junction of LCFA–the most distal perforator 
② The most distal perforator–the most distal point of the vascularity of the IT 
③ The TFL muscle–the most distal point of the vascularity of the IT   
Black arrowhead was the perforating point at the IT surface.  
TFL: Tensor fasciae latae muscle, GM: Gluteus maximus muscle, IT: Iliotibial tract, VL: Vastus lateralis muscle, LCFA: 
Lateral circumflex femoral artery  
Part II 
We chose the stained fascial part three sections at random (lateral side of distal, lateral side of proximal, 
medial side of center,) in part I. After these three sections were formalin fixed, we performed hematoxylin–
eosin staining (HE) and examined them with a microscope (×10).  
Part III 
Part III was examined by dissection with the loupe for operations. The vascular anatomy of the DFA and 
SLGA were investigated in each of the 10 limbs. Concurrent with the injection of blue latex described in part 
I, after injecting 100 ml of warm saline like in part I, 10 ml of red latex was injected via the DFA or SLGA 
(each of the 10 limbs) to evaluate the vascular supply from these vessels to the IT. We also attempted to 
compare the relationship of the ascending/transverse descending branches.  
 All the data in this study were entered using the Microsoft Office Excel 2013 software program and the mean 
and standard deviation (mean ± SD) were presented.    
  
RESULTS 
Because when we cut lower limbs with an inguinal region before dissection, there were damaged 
ascending/transverse branches in three limbs. Therefore, the study sample was then reduced to 39 limbs. The 
number of perforators derived from the ascending branches of the LCFA was 2.41 ± 0.75, and the diameter of 
the branches was 1.02 ± 0.50 mm. There were no perforators from the transverse branch in 17 limbs. The 
number of perforators derived from the transverse branches of the other 22 limbs was 1.13 ± 0.35, and the 
mean diameter was 1.14 ± 0.35 mm. In all limbs, perforating branches from the ascending/transverse branches 
of the LCFA projected to both the TFL muscle and IT. Among the 28 limbs, the most distal perforator was 
derived from the ascending/transverse branch in 11 limbs (Table.1). 
 
Number of perforators    Percentage (%) 
Ascending branches              1                 15.4 
           2                 28.2 
           3                 56.4 
Transverse branches              0                 43.6 
           1                 48.7 
           2                  7.7 
Table.1. Percentage of the number of perforators derived from the ascending/transverse branches (n=39) 
 
 The distance from the bifurcation of the LCFA to the most distal perforator was 98.90 ± 34.29 mm, and 
the distance from the most distal perforator to the most distal point at which the vessel on the IT was stained 
was 84.24 ± 39.26 mm. The distance from the junction between the TFL muscle and the most distal point at 
which the vessel on the IT was stained was 162.3 ± 36.20 mm (Figs. 1 and 2).  
In 24 specimens of the study (61.5%), the presence of blood vessels associated with the LFCN that were on 
the top of the IT was confirmed. All the vessels supplying blood to the LFCN were derived from the perforators 
of the LCFA. Without histological examinations, these vessels showed some bifurcating branches penetrating 
the IT in 19 specimens (79.2%) (Fig. 3).  
 
Fig. 2. An anatomical observation of the vascularity of the IT (left lateral thigh) 
The vascularity of the IT was confirmed with blue stained area (red circle). 
 
 
Fig. 3. The perforator ranged along with the lateral femoral cutaneous nerve (LFCN) on the IT. 
The vessel derived from the LFCN on the IT was confirmed. The vessel showed some bifurcating branches penetrating the 
IT (blue arrowheads). All the vessels supplying blood to the LFCN were derived from the perforators of the LCFA. 
 
On the basis of histological examinations, it was confirmed that the IT consisted of the layered structure of 
the fascia. In addition, the branches from the perforators of the LCFA and vessels originating from the LFCN 
traversed over the top of it. The vessels originating from the LFCN were also located between the layered 
structure of the fascia. We also confirmed that both sets of blood vessels supplied the IT. There were few 
vessels below the IT, and the main vessels were confirmed above the IT (Figs. 4 and 5). There was a vascular 
source for the IT within 1 mm above the IT in all specimens. 
In all specimens in which the DFA or SLGA were injected with red latex, the perforators from these arteries 
superficially touched the IT. However, they did not traverse the entire IT because it was not stained with red 
latex (Fig. 6). In this study, blue latex was injected selectively into the ascending/transverse branches of the 
LCFA after the proximal end of the descending branch was ligated; the descending branch, however, was 
stained by blue latex via retrograde flow in all specimens. 
 
 
Fig. 4. Histological examination (the IT of left lateral thigh) 
We chose the stained fascial part three sections at random (The ①–③ in the above left figure were equivalent to the ①–③ 
of the others in Fig. 5.). The IT had the layered structure of the fascia and the perforator on the IT ranged into the IT and 
between the layered structure of the fascia (blue arrowheads of above right ① and below right ③; there were almost no 
vessels below the IT (red star) and main vessels were confirmed on the top of the IT (blue arrowhead of below left ②). 
 
 Fig. 5. A cross-section view of the vascularity of the IT 
All the vessels supplying blood to the LFCN were derived from the perforators of the LCFA. These vessels showed bifurcating 
branches penetrating the IT. There were almost no vessels below the IT, and the main vessels were confirmed above the IT. 
There are strong links among peripheral vessels between the ascending/transverse branches and a descending branch on the 
IT. 
LCFA: Lateral circumflex femoral artery, asc.: ascending branch, trans.: transverse branch, des.: descending branch, TFL: 
Tensor fasciae latae muscle, IT: Iliotibial tract, LFCN: Lateral femoral cutaneous nerve 
 
 
Fig. 6. The perforator from the superior lateral genicular artery (SLGA) (red stained, right lateral side of the knee) 
The perforator from the SLGA (blue arrowhead) just penetrated the IT and ran up superficially, but it did not traverse the 
entire IT because the IT was not stained with red latex (red star). 
 
DISCUSSION 
It has been thought that the IT could be elevated as a flap when it is combined with the TFL or ALT flap, 
and favorable results have been described in clinical case reports8)-10). On the other hand, the IT has also 
been safely used as an avascular graft 11)-15). Because there have been no anatomical studies indicating the 
vascularity of the IT, the validity of using a vascularized IT graft has not been proven. In this study, the 
number and diameter of perforators derived from the ascending branches of the LCFA were recorded; the 
findings were similar to those of a previous study16)17). 
The present study showed that, after penetrating the IT, the perforator from the branches of the LCFA supplied 
blood to the LFCN on the IT with branches penetrating into the IT. The histological examination revealed the 
distribution of the blood vessels from the LCFA perforator that penetrated the IT for the first time. When a 
vascularized IT graft is elevated with or without another flap, such as the TFL or ALT flap, it would be 
necessary to include a 1 mm thick margin above the IT to include the blood vessels that supply the blood to 
the IT 18). 
 In all specimens examined, when the latex was injected into the ascending/transverse branches, the 
descending branch of the LCFA was stained by blue latex via retrograde flow from the peripheral vessels on 
the IT. This result suggested that there are strong links among peripheral vessels between the 
ascending/transverse branches and a descending branch on the IT. The differences in the dominant areas 
supplied by each branch of the LCFA were not revealed in the present study. Future studies will be 
warranted to determine the dominant region of each branch. 
All perforators from the DFA and SLGA injected with red latex did not penetrate the IT. It is well known 
that the cutaneous vascularity of the distal lateral thigh strongly depends on the SLGA19). However, most of 
the vessels in the IT in the present study were derived from the LCFA. No vessels were present at the distal 
end of the IT because when all arteries in the lateral thigh (LCFA, DFA, and SLGA) were stained in an 
injection study, the distal end of the IT around the insertion at the lateral tibial condyle was not stained. These 
results were obtained from the histological studies in which the proximal side of the IT was similar to a fascia 
latae, whereas the distal side of the IT was similar to a ligament. 
 
 
The limitations of this study were as follows. The distance from the most distal perforator to the most distal 
point at which the vessel on the IT was stained ranged from 3 to 161 mm; therefore, the length of the more 
distal side was more uncertain than that of the most distal perforator. The length of a vascularized IT graft 
varies according to individual cases. Although the distance from the junction between the TFL muscle and the 
most distal point at which the vessel on the IT was stained ranged from 60 to 233 mm, a vascularized IT graft 
could be elevated as a flap at least more than 6 cm.    
The clinical significances of the findings from this study were as follows. The mean length from the junction 
between the TFL muscle and the most distal point at which the vessel on the IT was stained was 162.3 ± 36.20 
mm; this was the longer axis length of the vascularized IT graft with a flap. There was no vascularization at 
the distal end of the IT. When elevating a vascularized IT graft, these limitations should be taken into 
consideration. Particularly, in the case of infected wounds or wounds in contact with artificial material, the 
vascular anatomy on the IT will contribute to ensuring flap circulation.  
 
CONCLUSIONS 
Most of the blood supply to the iliotibial tract is derived from the lateral circumflex femoral artery. The 
distal end of the iliotibial tract is avascular. In reconstructive surgeries of infected wounds or wounds in 
contact with artificial material, a vascularized iliotibial tract graft could be elevated in length to 
approximately 16 cm. The results of the present study will contribute to improving the use of a vascularized 
iliotibial tract graft for reconstructive surgeries. 
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